The effects of chronic ethanol feeding on the amounts and synthesis rates of cytoplasmic, contractile, and stromal protein fractions were investigated in the small intestine of eight pairs of immature and seven pairs of mature rats. Treated rats were fed ethanol as 36% of total energy in a nutritionally adequate liquid diet. Paired controls were fed isovolumetric amounts of the same diet in which ethanol was substituted by isocaloric glucose. After six weeks the total cytoplasmic and contractile protein content in immature rats was reduced by 18% and 31%, respectively (p-.0007). The decline in the stromal protein content (26%) was not statistically significant (p=0-130). In mature rats the protein contents were also reduced in the cytoplasmic (25%, p=0035) and contractile (27%, p=0005) protein fractions, though the stromal protein fraction was unaltered (p=0913). In immature rats fractional rates of protein synthesis in cytoplasmic and contractile protein fractions of the small intestine were unaltered by chronic ethanol feeding (p-0.853). In mature rats, the synthesis rates of corresponding fractions declined, by 18% and 31%, respectively, but were also not statistically significant (pS0.369). Absolute rates of protein synthesis in immature rats fell by 6% (p=0549) in the cytoplasmic and 31% in the contractile protein fraction (p=0045). In mature rats, the corresponding reductions were 38% (p=0106) and 48% (p= 0.033), respectively. Virtually no radioactivity could be detected in the stromal fraction, signifying very low synthesis rates. Chronic ethanol feeding reduces the amount of protein in the small intestine of the immature and mature rat with the contractile protein fraction showing the greatest decrease. In the absence of statistically significant reductions in fractional synthesis rates a partial adaptation in turnover rates may have occurred.
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One of the major symptomatic effects of chronic alcohol abuse is disturbances in gastrointestinal, function, with up to a third of patients being affected.' The suggestion that the small intestine is a primary target organ of ethanol toxicity is supported by a variety of clinical and experimental studies which have shown that exocrine, endocrine, absorptive and metabolic functions of the small intestine are impaired. Alterations 
SEPARATION OF PROTEIN COMPARTMENTS
The entire small intestine was homogenised in 30 ml water, using three to four, 10 second bursts of an ultrasonic tissue polytron homogeniser (The Northern Media Supply Co Ltd, Hull, UK). All steps and apparatus, unless indicated otherwise, were kept at between 0 and 4°C. An aliquot of homogenate containing 200-400 mg tissue was removed for precipitation with 10 ml 0-2 mol/l perchloric acid for subsequent measurement of specific radioactivity of phenylalanine in acid supernatants of intestinal homogenate (Si), defined as the specific radioactivity of free phenylalanine in acid supernatants of small intestinal homogenates. A sample of plasma was similarly treated with 0 2 mol/l perchloric acid to obtain specific radioactivity of phenylalanine in acid supernatants of plasma (Sp). Another aliquot of homogenate containing 200-400 mg tissue was also transferred to a test tube containing 20 ml of buffer containing 10 mmol/l imidazole; 60 mmol/l KCI; 0-5 mmol/l ethyleneglycolbis(aminoethylether)tetra-acetate; 4 mmol/l MgCl2; 1 mmol/l sodium azide; 1 mmol/l dithiothreitol and 0 5% (v/v) Triton X-100, pH 70.
After centrifugation (33 000 g, 10 min) the supernatant was removed ('cytoplasmic' fraction). The pellet was homogenised in a ground glass homogeniser, with 10 ml buffer containing: 100 mmol/l potassium dihydrogen orthophosphate; 50 mmol/l dipotassium hydrogen orthophosphate; 300 mmol/l KCl; 1 mmol/l ethylenediamine-tetra-acetate and 5 mmol/l adenosine 5 '-triphosphate, pH 63. After centrifugation (33 000 g, 10 min) the supernatant was decanted. The extraction procedure with 10 ml of high ionic strength buffer was repeated and the supernatants combined ('contractile' protein fraction). The pellet was the 'stromal' protein fraction. 9 The terminology 'cytoplasmic' 'contractile' and 'stromal' was defined in detail in our previous paper.9 Briefly, the cytoplasmic fraction contains principally soluble enzyme proteins; the 'contractile' fraction contains proteins such as actin and myosin and other myofibrillar proteins; the 'stromal' fraction comprises of connective tissue proteins such as collagen, and possibly traces of unextractable contractile protein.
PROCESSING OF TISSUE SAMPLES FOR MEASUREMENT OF PHENYLALANINE SPECIFIC RADIOACTIVITIES
Acid supernatants of whole intestine homogenates were neutralised with tripotassium citrate and, after centrifugation (2000 g, 10 min), the solution was incubated with phenylalanine decarboxylase in sodium citrate (pH 6 3, 1 5 mol/l, 52°C) as described previously.3 The 3-phenylethylamine formed was solvent, then acid, extracted and assayed by scintillation spectrophotometry (for radioactivity) and fluorimetry (for ,-phenylethylamine).
Buffers containing the extracted protein fractions were initially precipitated with 0 33 mol/l trichloracetic acid. After centrifugation (2000 g, 10 min), the protein pellets were washed with 12-14 ml 0-2 mol/l perchloric acid. The protein was then digested in 10 ml 0 3 N NaOH (1 h, 37°C) to solubilise all the protein and an aliquot (1 ml) removed for subsequent assay of total protein content as described by Gornall.'4 The alkaline digest was reprecipitated in 2 ml 20% perchloric acid. After centrifugation (2000 g, 10 min), the protein pellet was washed a further six to eight times with 0-2 mmol/l perchloric acid. Table II . An important feature of these data was the observations that only very low levels of radioactivity could be assayed in the stromal protein fraction in immature rats whilst in mature rats, no radioactivity could be found. In immature rats sufficient radioactivity could only be obtained for four control and two treated rats, so data relating only to control rats are presented. In control rats fractional rates of protein synthesis were considerably higher in the cytoplasmic fraction than in the contractile protein fraction which was in agreement with our previous observations.9 In response to ethanol feeding the fractional synthesis rates of cytoplasmic and contractile protein fractions were unaltered in immature rats. In mature rats, synthesis rates were reduced slightly, but these differences only reached statistical significance for the contractile fraction when k, was calculated from Sp . Table III shows that as a result of reduced protein contents, absolute rates of protein synthesis absolute rate of protein synthesis (V,) were reduced by ethanol feeding, particularly in the contractile protein fraction of both immature and mature rats. Absolute synthesis rates relative to body weight were similarly reduced by chronic ethanol feeding, but the magnitude of the effects was much smaller. The same directional changes in protein synthesis as a result of ethanol feeding, were obtained when data were calculated on the basis that the precursor aminoacids were derived from extracellular compartments -that is, by substituting Si by Sp (defined as the specific radioactivity of free phenylalanine in plasma) in the formula used to calculate synthesis.
Discussion
The rationale for using immature and mature rats requires a brief discussion. Basically, the standard experimental technique within our research group is to use either 80-110 g or 250-300 g sets of animals for a variety of alcohol feeding studies. These include the development of skeletal muscle myopathy"l and of fatty liver."7 A frequent criticism of using small, rapidly growing rats, however, is that they bear no relation to the clinical situation and therefore data derived from such studies may be difficult to interpret. The rationale for their continued use in nutritional studies is that pathophysiological effects in response to experimental treatments are often readily manifested in young, rapidly growing, rats and alcohol consumption in growing adolescents is increasingly becoming a major problem.
The data showed that chronic ethanol feeding reduced the In control animals, the small intestine showed considerable heterogeneity in synthesis rates. The fractional synthesis rate in the cytoplasmic fraction was approximately twice that in the contractile protein fraction. These differences between fractions are in agreement with our previous studies which showed that in normal chow fed rats, synthesis rates were also higher in the cytoplasmic fraction, when compared with the contractile fraction.9 An interesting and additional observation, however, was that protein synthesis in the stromal fraction was considerably less than either contractile or cytoplasmic fraction. This is quite different to skeletal muscle, where synthesis rates in the stromal fraction is of the same order of magnitude as synthesis rates in the contractile fraction. ' degradation of contractile proteins compared with the cytoplasmic function -that is, independent control mechanisms, to explain the selective decrease in contractile protein content. Studies in both heart22 and skeletal muscle23 have supported the contention that protein degradation of the myofibrillar protein fractions may be regulated separately from other protein fractions, but there is no evidence for a similar phenomena in smooth muscle.
The reason for the differences in the magnitude of the alcohol induced effects between immature and mature rats is difficult to ascertain. A plausible explanation is that blood alcohol concentrations attain higher levels in immature rats than in mature rats. 24 
